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S2 Figure S1 . a) Schematic figure of the sample for the photographs for Figure 1 , and Movies S1, S2.
The sample was placed on a slide glass and it was covered with a thin-glass plate (thickness 0.12-0.17 mm) for taking photographs and movies under thin layer conditions. The slide glass with the sample was warmed by a heater with appropriate temperature. b) Photographs in the DM-GC (the crystal size: ca. 0.8 ´ 0.4 ´ 0.2 mm 3 ) and PM-OL states (diameter: ca. 8 mm; thickness: ca. 1-2 µm).
c) Photographs of changes from the PM-OS to DM-GS states with (left) and without (right) mechanical stress using a preheated steel needle (see also, Movie S3). The conditions of the samples were similar to that of Figure S1a except for using rectangle-shape cover glass. Figure S2 . Thermogravimetry (a; scan rate: 2 K/min) and differential scanning calorimetry (b; scan rate: 2 K/min) curves of 1 2 -. The thermogravimetric analysis revealed no weight loss until 150 °C under aerated conditions, demonstrating that the phase transition from the DM-GC to PM-OL states occurred without any decomposition. Differential scanning calorimetry revealed one endothermic peak at 103 °C during the heating process and one weak and broad exothermic peak at 60 °C during the cooling process, assignable to the phase transitions from the DM-GC to PM-OL states and from the PM-OL to PM-OS states, respectively. The peak corresponding to the transformation from the PM-OS to DM-GS states was not observed because the phase transition proceeded slowly in the solid state. The samples in the DM-GS state which was prepared from the melted state (PM-OL) by long standing at room temperature showed the similar diagrams. The similar diagrams were observed in the cases of much slower scan rates. Figure S3 . (a) Two kinds of optimized structure of the NTf 2 -calculated from the geometry of the crystal structure by Gaussian 09 at the b3lyp/6-31g** level of theory. S1 Although the torsion angles defined by S2-N1-S1-C1 were different, the heat of formations (HF) were very similar. The HF of the left conformer was slightly stable than that of the right one. (b) The relative HF depended on the torsion angles defined by S2-N1-S1-C1. In this calculations, the torsion angles were feezed at corresponding angles (10 degree intervals from the most stable optimized structure) and other coordinates were optimized by Gaussian 09 at the b3lyp/6-31g** level of theory. S1 The differences of the HFs for the conformers were estimated to be only within 6 kcal mol -1 , which suggested that The initial sample of the first process in the DM-GS state was prepared from the PM-OL state by cooling and standing for 3 h at 30 °C. The ESR spectra were measured after reaching the corresponding temperature and standing for 2 minutes. The signal intensity increased significantly during the transition to the PM-OL state upon heating. Upon cooling, the signal intensity decreased during the transition to the PM-OS state around at 60-50 °C. The PM-OS state at 50-30 °C remained ESR active, whereas the DM-GS state generated by standing for 3 h at 30 °C was ESR silent. The hysteretic changes in the ESR intensities were observed repeatedly as shown in the second process. Table S1 . Calculated total energies of high-spin (HS) and low-spin (LS) states, and the exchange interactions (2(J calc /k B ) / K) of the intermolecular contacts in the dimeric pairs of 1 and the N-octyl analogue.
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[a]
Dimeric pair [b] Spin state E / au [a] The total energies were calculated by Gaussian 09 using density functional theory at uwb97xd/6-31g** level of theory. The total energy calculated using UHF-SCF procedure involving spin contamination due to the higher spin states. In order to eliminate the exchange interaction, a compensation equation, 2J calc = 2( LS E -HS E)/(< HS S 2 > -< LS S 2 >). [S2] [b] Geometries were extracted from the X-ray structures ( Figure S8 , S13). Accompanying with the transformation, all of the dimers with head-to-tail manner changed to the dimers with head-to-head motifs. See, supporting cif files (CCDC 1915034 before heating, and CCDC 1917469 after heating) and Table S2 . 
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